Abstract. -We present a new catalogue of radio sources in the Large Magellanic Cloud (LMC) based on observations at 2.30 GHz with the Parkes radio telescope. A total of 119 sources have been detected. We compare positions and flux densities of these sources with previously published radio results and find no significant positional displacement or flux discrepancies.
Introduction
The most recent, published, large-scale and sensitive radio surveys of the LMC were undertaken at 1. 40, 2.45, 4.75, 4.85, 8.55 GHz between 1988 and 1991 by a team from the Australia Telescope National Facility (ATNF) in Sydney, Australia, and the Max-Planck-Institut für Radioastronomie (MPIfR) in Bonn, Germany, using the Parkes 64-m radio telescope (Haynes et al. 1986 (Haynes et al. , 1991 . The catalogues of radio sources at these frequencies were published in Filipović et al. (1995) (hereafter Paper IV).
As part of this large-scale project, we observed the LMC at 2.30 GHz and present here a catalogue of all discrete sources. We address issues related to the calibration of the survey: the source positional errors and the flux density calibration. The astrophysical interpretation of sources found in the surveys will be presented in later papers (Filipović et al. 1996a, b) . Although close in frequency to the published data at 2.45 GHz (Paper IV), the flux densities determined at 2.30 GHz will give an extra datum in the source radio spectra and hence will increase our confidence in the estimate of the spectral index.
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The 2.30 GHz survey
The survey was made between 1987 November and 1988 January using the Parkes 64-m telescope fitted with the Australia Telescope National Facility prototype receiver package (Haynes et al. 1986 (Haynes et al. , 1991 . Observations were made by scanning the telescope across the LMC in right ascension and declination at driving rates in the range 1
• to 4
• per minute. The beam size of the 2.30 GHz survey is 8.85 . We based our work on a field size defined by the 2.45 GHz survey field from Paper IV, namely the region ∼ 10
• by 10
• centred on RA (1950)=05 h 30 m 00 s and Dec (1950)=−68
• 30 00 . The rms noise of this survey is estimated to be 30±5 mJy beam −1 . Figure 1 is a map of the LMC at 2.30 GHz.
Calibration was undertaken by frequently observing sources with known flux density and position and by mapping them in the same way as for the LMC. The main source for flux density calibration was Hydra A for which the flux density was assumed to be 26.3 Jy at our observing frequency of 2.30 GHz. The adopted integrated flux density scale is thus that of Baars et al. (1977) The observed beam size is 9 and is shown in the upper right corner. One hundred and nineteen discrete sources were found in this survey (Table 1) 
Source fitting
In the same way as in Paper IV, all data reduction for this study used the NOD2 software package (Haslam 1974) , modified for the Parkes Telescope data. The automatic two-dimensional elliptical Gaussian-fitting algorithms implemented in the NOD2 package were used to search for sources and to determine source positions, flux densities and extension. A planar base level was fitted to the region of every source detected in the survey and the position and flux intensity of the discrete sources were then estimated. Sources were catalogued if their fitted Gaussian flux intensity was at least 5 times the rms noise level (5σ) in the image or if seen in at least one other different radio frequency survey. The validity of each source was then checked by inspecting the images and, for those regions in which there were clearly more than one discrete source, multi-source Gaussian fitting was used to model the extended emitting region. Because of the relatively large r.m.s. noise of this survey, we were unable to detect a number of weak sources (≤ 150 mJy at 2.30 GHz) from our 2.45 GHz survey (Paper IV, Table 3 ).
4. Radio source catalogue 4.1. The tables Table 1 is the catalogue of discrete radio sources found from this survey. This table is similar to Tables 2-6 from Paper IV. For the source name (Col. 1) we used the same convention we adopted in Paper IV. Source positions, right ascension and declination, are given in B1950 coordinates (Cols. 2 and 3). In Col. 4 the symbol (e) is used to flag sources that are significantly extended, as discussed below. The integrated flux densities are presented in Col. 5. 
Source extension
The basket-weaving scanning process used during the observations slightly broadens the full width half maximum (FWHM) beam size. We have determined the effective beam size from the distribution of the fitted widths after excluding the tail of very extended sources. We excluded sources greater than 5 times the median size and than recalculated the median until the process converged 1 . The definition adopted here for a significantly extended source is that the fitted size of the source is twice that of the effective beam size. The true angular size of the sources is the observed size deconvolved with the effective beam size. Adopting this definition, approximately 40% (47 out of 119) of all the sources in this survey are extended. Table 3 gives details about nominal beam size, effective beam size, uncertainty in the effective beam size and the number of extended sources. 5. Calibration procedures
Position calibration and uncertainties in position
The accuracy of the positions for all sources in our catalogue is limited by the pointing accuracy and beam size of the Parkes Telescope. We have compared positions of all 119 sources from this survey with the best available radio positions from other radio surveys (Paper IV) of the LMC (Fig. 2) . The mean positional differences are satisfactory: ∆RA=−3 ±4 , ∆Dec=−4 ±3 (best radio − 2.30 GHz). Thus, we have found no significant positional bias between our radio positions from this survey and those from Paper IV. The standard deviations in the differences between the 2.30 GHz data and the best radio positions are 43 in RA and 29 in Dec. These positional accuracies represent ∼ 10% of the Parkes Telescope beam size and are consistent with the combined positional uncertainties for the radio sources defined in Paper IV. However, the scatter in right ascension is slightly larger than in declination, as noted with the other Parkes surveys.
An additional comparison between our catalogues and accurate radio positions (< 0.5 ) for two widely separated sources, B1934-638 and B0543-735, catalogued by White (1993) , shows no significant positional bias.
Flux density calibration and uncertainties in the flux densities

Comparison with the Parkes (PKSCAT-90) Catalogue
To establish the relative flux density scales of our catalogue at 2.30 GHz we have compared our flux densities with those from the PKSCAT-90 catalogue (Otrupcek & Wright 1991) which includes sources from surveys at 2.70 GHz (McGee et al. 1972a; Bolton & Butler 1975) .
In Fig. 3a we show a comparison of the integrated flux density from our survey at 2.30 GHz with the flux density at 2.70 GHz (McGee et al. 1972a; Bolton & Butler 1975) for 58 sources (excluding 30 Dor as it is very extended). The resulting mean ratio is 1.06±0.02 (our flux densities are higher) with a scatter of 13.4%. This is consistent with the expected ratio taking the mean spectral index α=−0.5.
In Fig. 3b we show a similar comparison of the integrated flux density, S, of sources at 2.45 GHz (Paper IV) with flux density at 2.30 GHz from this work. A comparison of 112 of these sources observed by us show that the flux densities agree well. The mean ratio is 0.97±0.01 with a standard deviation of 5.1%.
In summary, the flux densities of our catalogue (Table 1) agree well with those of the catalogues used for comparison.
Uncertainties in flux densities
Following Paper IV, we have compared the flux densities at 2.30 GHz with interpolated flux densities at the same frequency from PKSCAT-90 (Otrupcek & Wright 1991) . This type of analysis gives the uncertainty in flux density in the form:
where A and B are constants. The flux-densityindependent component of uncertainty (A) has been computed from the rms differences for weak sources (where flux-density-dependent uncertainties are negligible), and the flux-density-dependent uncertainties (B) have been computed from the rms differences for strong sources. Assuming an equal rms noise for both our surveys and Fig. 3a we compare flux densities from Table 1 (measured at 2.30 GHz) with flux densities from PKSCAT-90 at 2.70 GHz. In Fig. 3b we compare flux densities from Table 1 (measured at 2.30 GHz) with flux densities from the 2.45 GHz survey (Paper IV, Table 3) the PKSCAT-90 compilation, we obtain A=0.020 Jy and B=7.8%. For all but the very weakest sources, the uncertainty in flux density is dominated by the flux-densitydependent component which is 7.8%.
We note that this comparison with PKSCAT-90 yields a percentage uncertainty larger than that found for the inter-comparison of this work with the 2.45 GHz catalogue of Paper IV. Therefore, we assume that the uncertainties in this catalogue and the 2.45 GHz catalogue of Paper IV (Table 3) are probably overestimated by a factor of ∼2.
Conclusions
This work presents a new catalogue of 119 radio sources in the LMC at 2.30 GHz. For all of these sources we estimate positions and fluxes together with their uncertainties. Also, we have identified these sources at other wavelengths (other radio, optical, X-ray, etc.). Further analysis will appear in following papers, and will discuss the radio spectral indices and comparisons with X-ray, infrared and optical data.
